Involvement of Phenylalanine 297 in the Construction of the Substrate Pocket of Human Aminopeptidase B.
Aminopeptidase B (APB, EC 3.4.11.6) preferentially hydrolyzes the N-terminal basic amino acids of synthetic and peptide substrates and requires a physiological concentration of NaCl for optimal activity. In this study, we used site-directed mutagenesis and molecular modeling to search for an amino acid residue that is critical for the enzymatic properties of human APB. Substitution of Phe297 with Tyr caused a significant decrease in hydrolytic activity toward synthetic and peptide substrates as well as chloride anion sensitivity. Molecular modeling suggests that Phe297 contributes to the construction of the substrate pocket of APB, which is wide enough to hold a chloride anion and allow the interaction of Gln169 with the N-terminal Arg residue of the substrate through bridging with the chloride anion. These results indicate that Phe297 is crucial for the optimal enzymatic activity and chloride anion sensitivity of APB via formation of the optimal structure of the catalytic pocket.